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(57) ABSTRACT 

A removable digital medium that supports a plurality of data 
formats and supports automatic format conversion based 
upon host requirements and preferences. The automatic 
format conversion enables information to be stored/retrieved 
in a format compatible with or selected by the consumer 
electronic device that is storing/reading the information. The 
removable digital medium is provided with a processor that 
supports a directory structure for accomplishing the auto- 
matic format conversion. The directory identifies the pos- 
sible formats that are supported by the removable digital 
medium. 

26 Claims, 12 Drawing Sheets 
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METHOD AND APPARATUS FOR 
AUTOMATIC FORMAT CONVERSION ON 
REMOVABLE DIGITAL MEDIA 

TECHNICAL FIELD 

The present invention relates to removable digital media. 
More particularly, the present invention is directed to a 
method and apparatus for converting the format of data 
transferred between a removable digital medium and a host. 

BACKGROUND OF THE INVENTION 

A variety of add-on or removable cards and modules for 
use in digital systems such as personal computers, personal 
digital assistants (PDAs), digital cameras, cellular phones, 
and pagers, are becoming widely used. For example, many 
digital devices are arranged to work with removable digital 
storage cards or media. Removable storage media usually 
employ flash memory. Flash memory is non- volatile and is 
ideal for mobile or hand-held devices because of its small 
size, low power consumption, high speed and superior 
reliability. 

The Personal Computer Memory Card Interface Associa- 
tion (PCMCIA) has established an interface standard for 
removable digital storage media. It is known as the PCMCIA 
interface or PC card standard. It has become the standard for 
other removable media such as modems and hard drives. 
There are two main flash memory architectures that meet the 
PCMCIA interface standard. These are the Advanced Tech- 
nology Attachment (ATA) flash and Linear flash. The ATA 
flash includes a processor in addition to memory, and 
emulates a hard disk drive. Linear flash relies on the 
processing ability of the host device. 

The PCMCIA standard is often not suitable for small 
portable devices. Therefore, a number of removable digital 
media have been developed having smaller form factors than 
the standard PC card. Some examples of these smaller media 
include CompactFlash, Miniature Card, Solid State Floppy 
Disk Card (SSFDC) or SmartMedia, and MultiMedia Card. 
Most of these new, smaller cards, are provided with an 
adapter to conform to the PCMCIA standard to fit into 
devices having card slots arranged to accept PCMCIA 
standard cards. 

Some of the advantages contributing to the recent success 
of removable digital media include system flexibility, port- 
ability and ease of data transfer from one host to another. 
However, the ability to transfer data from one host to another 
is limited by compatibility constraints. More particularly, 
data may be stored on a removable digital medium in any 
one of a number of data formats. Therefore, a host attempt- 
ing to access information stored on a removable storage 
medium must support a data format that is compatible with 
the format of the stored data. Otherwise, the host will be 
unable to access the stored data. As digital technology 
evolves, it is likely that there will be a large number of 
devices that may not be compatible with new data formats. 
This is particularly true for portable devices or simple 
devices that are not usually upgraded to be compatible with 
new technology. Therefore, those devices that are not 
upgraded to be compatible with evolving digital technology 
will not be able to take advantage of the benefits associated 
with the evolving technology. Moreover, the advantage of 
using removable digital media to transfer data from one host 
to another will likely be increasingly impeded by compat- 
ibility constraints. 

Therefore, there is a need for a method and apparatus for 
converting data, transferred between a host and a removable 
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digital medium, from a particular format to a format that is 
compatible with the host, or to a format selected by the host. 
More particularly, a removable digital medium that supports 
a plurality of data formats and provides for the conversion 

5 of data from a particular format to a format that is compat- 
ible with a host device in which it is connected is needed. In 
addition, a removable digital medium that supports a plu- 
rality of data formats and provides for the conversion of data 
from a particular format to a format that is selected by a host 

10 device in which it is connected is needed. 

SUMMARY OF THE INVENTION 

The deficiencies and limitations of the prior art are 
overcome by the present invention which provides a remov- 

15 able digital medium supporting automatic format conver- 
sion. More particularly, the removable digital medium 
according to the present invention supports a plurality of 
data formats and converts data transferred between a host 
and the removable digital medium to another format that is 

20 supported by the removable storage medium and selected by 
the host. The removable digital medium according to the 
present invention is provided with a directory structure for 
accomplishing the automatic format conversion. The direc- 
tory identifies the possible formats that are supported by the 

25 removable digital medium. In this manner, the invention 
enables existing or legacy consumer electronic devices to 
adapt to improvements in technology, such as improvements 
in image compression and file formats. In addition, the 
invention enables the advantage of removable digital media 

30 to transfer data from one host to another to be more fully 
realized. 

According to another aspect of the present invention, a 
method of converting the data format of data transferred 
35 between a host and a removable digital medium to a format 
that is compatible with the host is provided. 

In yet another aspect of the present invention, a method of 
converting the data format of data transferred between a host 
and a removable digital medium to a data format selected by 
40 the host, from a plurality of data formats supported by the 
removable digital medium. 

According to another aspect of the invention, an improved 
removable digital medium for converting the data format of 
data transferred between a host and the removable digital 
45 medium to a format that is compatible with the host is 
provided. 

According to yet another aspect of the present invention, 
an improved removable digital medium that supports a 
plurality of data formats and that converts the data format of 
50 data transferred between a host and the removable digital 
medium to a data format selected by the host is provided. 

These and other objects and features of the present 
invention will be apparent upon consideration of the fol- 
lowing detailed description of preferred embodiments 
55 thereof, presented in connection with the following draw- 
ings in which like reference numerals identify like elements 
throughout. 

' BRIEF DESCRIPTION OF THE DRAWINGS 

60 

FIG. 1 shows the general flow of data according to the 
present invention; 

FIG. 2 shows basic components of a digital camera as a 
host device according to the present invention; 
65 FIGS. 3 A and 3B show an example of a removable digital 
medium in accordance with the present invention and con- 
version modules in the removable digital medium for per- 
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forming format conversion according to an aspect of the 
present invention; 

FIG. 4 shows an example of a directory structure indi- 
cating data formats supported by the removable digital 
medium according to the present invention; 

FIG. 5 shows a flow diagram of the method steps for 
writing data to the removable digital medium according to 
the present invention; 

FIGS. 6 A and 6B show examples of a directory and data 
repository according to the present invention; 

FIG. 7 shows a flow diagram of the method steps for 
reading data from the removable digital medium according 
to the present invention; 

FIG. 8 shows a flow diagram of the steps for performing 
a step-down selection routine for a writing operation accord- 
ing to the present invention; 

FIG. 9 shows a flow diagram of the steps for performing 
a step-up selection routine for a writing operation according 
to the present invention; 

FIG. 10 shows a flow diagram of the steps for performing 
a step-down selection routine for a reading operation accord- 
ing to the present invention; and 

FIG. 11 shows a flow diagram of the steps for performing 
a step-up selection routine for a reading operation according 
to the present invention; 

DETAILED DESCRIPTION OF THE 
INVENTION 

In order to facilitate an understanding of the invention, a 
particular application of the invention is described. 
However, the description of the particular application of the 
invention is for illustration purposes only, and is not 
intended to limit the scope of the invention to the particular 
application. Those of ordinary skill in the art will appreciate 
that the invention may be implemented in many different 
applications. 

The invention will be described in the general context of 
computer-executable instructions, such as program modules. 
Generally, program modules include routines, programs, 
objects, components, data structures, etc. that perform par- 
ticular tasks or implement particular abstract data types. 
Moreover, those skilled in the art will appreciate that the 
invention may be practiced with a variety of computer 
system configurations, including hand-held devices, multi- 
processor systems, microprocessor-based or programmable 
consumer electronics, network PC's, minicomputers, main- 
frame computers, and the like. 

As noted above, removable digital media have recently 
enjoyed much success. At present, removable digital media, 
such as removable storage media, store data in the format in 
which it is received. Similarly, removable digital media 
output data in the format in which it is stored. The data 
formats may include JPEG (Joint Photographic Experts 
Group), GIF (Graphics Interchange Format), TIFF (Tagged 
Image File Format), BMP (Bit Mapped Graphics Format), 
MP3, WAV audio, Real audio, etc. According to the present 
invention, the data may be converted to a different format as 
it is saved onto removable digital media. Similarly, when the 
data is retrieved from removable digital media, it may be 
converted to the format required or requested by the host 
receiving the data. In addition, data may be stored in a data 
format that is different from input or output data format. For 
example, a file may be stored in a GIF data format, read as 
a BMP, but stored internally on the removable digital 
medium as a JPEG or proprietary compression format. In 
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this manner, the advantage of using removable storage 
media to transfer data from one host to another can be more 
fully realized. In addition, the data conversion provided by 
the present invention will enable legacy devices or simple 

5 devices to take advantage of the advantages offered by new 
technology by converting data written from a legacy device 
or simple device to a new and better format that may be 
supported by the removable digital media. 
Referring to FIG. 1, data is transferred between a host 10 

10 and a memory 18 of a removable digital medium 15 via 
interface 12. The interface may be a PCMCIA interface or 
any other suitable interface including, but not limited to, 
SSFDC, IBM Microdrive™, Smartmedia, etc. The remov- 
able digital medium may be any removable digital media 

15 having a processor and memory. During data transfer, the 
data may be converted in either of the conversion blocks 14 
or 16. In other words, data transferred between the host 10 
and the memory 18 may be converted in a conversion block 
14, 16 to or from a format that is compatible with or selected 

20 by the host 10. The" conversion occurs in the removable 
digital medium 15. The format of the data stored in memory 
18 may be any format prior to conversion. 

A particular application of the present invention is in the 
area of digital photography. Referring to FIG. 2, the basic 

25 elements of a digital camera 20 are shown. The digital 
camera 20 may be used as the host 10 in FIG. 1. Of course, 
those of ordinary skill in the art will appreciate that there are 
numerous other devices that may be used as the host 10 in 
FIG. 1, including PDAs, cellular phones, pagers, etc. The 

30 digital camera 20 includes a processor 22 that communicates 
with an image input 28 for receiving images, a memory 30, 
operator input controls 26 and a removable digital medium 
inserted into card slot 24. Image data may be stored in any 
of a number of different formats supported by the camera 20. 

35 Examples of these formats include GIF, JPEG, BMP, TIFF, 
FlashPix, etc Each of these data formats are well known in 
the art and do not require description herein. 

FIG. 3 A shows the basic elements of the removable 
storage medium 32. These elements include a processor 34 

40 and banks of flash memory 36-42. The flash memory may 
also be a single memory array as is known in the art. The 
removable storage medium 32 may be any removable stor- 
age medium having a processor and memory. It is under- 
stood that any removable digital media including a processor 

45 and memory may be used. The removable storage medium 
32 according to the present invention may support a plurality 
of data formats. With respect to the digital photography 
example, the removable storage medium 32 may store 
formats such as the GIF, JPEG, BMP, TIFF, FlashPix for- 

50 mats noted above. In addition, the removable storage 
medium 32 may support various other data format informa- 
tion such as data compression rates, data encryption keys, 
etc. 

The format conversion may be performed as a processor 
55 operation or by utilizing a conversion hardware module on 
the removable storage medium 32 as shown in FIG. 3B. The 
conversion block 4 includes examples of possible conver- 
sion modules such as a JPEG-* GIF conversion module 45, 
a BMP-»JPEG conversion module 46, or a Real 
60 audio-* WAV audio module 47. FIG. 3B illustrates the 
situation where there is direct conversion from one format to 
the desired format. However, the conversion may be indirect 
to reduce the amount of flash memory dedicated to the 
conversion process. For example, the format conversion 
65 may be from a particular format to the BMP format and then 
to the desired format. Therefore, the system need only 
support the conversion from BMP format to the other 
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formats supported by the removable storage device, This is operated on. For example, if the host chose to write the data 

shown as another block 48 in FIG. 3B. in JPEG format, then in batch mode, the data is written as it 

The data formats and other data format information is received and stays in memory until the processor 34 has 

supported by the removable storage medium 32 are indi- free time to convert it to JPEG format. Finally, in step S4, 

cated in a directory structure. With respect to the current 5 the filename of the data written on the removable storage 

example, FIG. 4 illustrates the directory structure for the medium 32 is presented in all of the convertible formats 

removable storage medium 32. As shown in FIG. 4, the listed in the directory. 

removable storage medium 32, which is shown to be a Step S4 may be accomplished in a variety of ways such 

CompactFlash for example, supports data formats including as making the filename available directly by adding it to all 

FlashPix, JPEG, and TIFF. In addition, each of the data 10 of the convertible formats of the directory, or by generating 

formats further support a variety of resolutions including the applicable filename information only when it is 

Thumbnail, CIF (Cells In Frames), SVGA (Super VGA), requested. In other words, the filename need not be available 

etc., in a variety of sizes including 20K, 100K, and 241K, or for each format in the directory until there is a request for it. 

the like, or compression ratios including 75%, 50%, 25%. As For example, the filename ballerina.jpg, shown in FIG. 4, 

shown in FIG. 4, a directory structure can be generated to 15 can either be propagated to the file system directly by 

reflect the various sizes, resolutions, and formats available. making a copy of this file or on demand so that whenever a 

According to the present invention, every image file nost requests a directory, that directory can be made up on 

stored on the removable storage medium 32 may be avail- the fly (e.g., in real time where the directory is generated as 

able in each of the formats set forth in the directory and quickly as the data is received) to include all of the filenames 

within every subdirectory or at least one of the subdirecto- 20 under all of the directory formats. 

ries. This is possible due to the conversion process per- For example, the directory may be presented to the host 

formed by the processor 34 of the removable storage as a large directory showing all of the files included in each 

medium 32. In addition, the conversion ability provided by format and subdirectory. Alternatively, the directory may be 

the removable storage medium 32 makes it possible to offer presented to the host based upon the demands of the host, 

an image file in any of a number of data formats even though 2 s For example, if the host requests the file ballerina.jpg in 

only one copy of the image file is stored on the removable resolution of 1024x768, the directory supplied to the host 

storage medium. If a host, such as the camera 20, requests would appear as shown in FIG. 6A The actual files such as 

an image file in a format other than the format in which it is ballerina.jpg and bridal.jpg may be stored in a data reposi- 

stored, the variant format of the image file is enabled by the tory as shown in FIG. 6B. 

conversion process performed by the processor 34. 30 The steps for reading data from the removable storage 

Therefore, variants of the image file can be generated on the medium 32 are illustrated in FIG. 7. In step S10, the host, 

fly (e.g., in real time where the conversion is performed as which is camera 20 in our example, runs either a step -down 

quickly as the data is received). In other words, the directory algorithm as shown in FIG, 10 or a step-up algorithm as 

may be a "virtual directory" indicating the formats in which shown in FIG. 11 on the directory on the removable storage 

an image file is available even though the data file may not 35 medium, to determine the best reading format for reading a 

be stored in every format supported by the removable particular file from the removable storage medium 32. FIGS, 

storage medium. TTie process of converting data from one 10 and 11 are discussed in detail below. As noted above, the 

format to another is well known to those of ordinary skill in directory including the filenames of available files may be 

the art. Therefore, a detailed description of the conversion generated in advance or on demand, as discussed with 

process is not necessary. 40 respect to FIGS. 6A and 6B. In step Sll, the host transmits 

Referring again to FIG. 4, the image files ballerina.jpg and a read request for a particular file through the interface 12. 

bridal.jpg, for example, may appear in every directory/ ' Based upon the directory /subdirectory information of the 

subdirectory although only one copy of each file is stored on selected format, the removable recording medium 32 pre- 

the removable storage medium 32. This "virtual directory" pares for the read in step S12. Finally, in step S13, the data 

is provided to the host camera 20. If the host camera 20 45 in the particular file is converted to the selected format and 

requests that an image file be loaded in a format that is a supplied to the host via interface 12. In step S14, the host 

variant of the format in which the image file is stored, the reads the data. 

variant format can be generated on the fly by the processor The step-down algorithm A of FIG, 8 will now be 

34 of the removable storage medium 32, and then supplied described with respect to a writing operation. In step S20, 

to the host camera 20. It is possible to store multiple copies 50 the host steps through the formats listed in the first level of 

of each file in each of the directories/subdirectories. the directory, beginning with the best data format and 

However, memory space may be greatly reduced by utilizing continuing down to the worst data format, to determine the 

the virtual directory and conversion process noted above. best format for writing a particular file. In the present 

The steps for writing data to the removable storage example using FIG. 4 as the directory, the camera 20 looks 

medium 32 are illustrated in FIG. 5. In step SI, the host, 55 for the best format, resolution and compression it can 

which is camera 20 in our example, runs either a step-down support and steps down the directory until it finds something 

algorithm as shown in FIG. 8 or a step-up algorithm as that works. For example, during a write operation, the 

shown in FIG. 9 to determine the best format for writing data camera 20 may determine that the best format it can support 

to the removable storage medium 32. The steps performed in is JPEG. In step S21, the host repeats step S20 with respect 

FIGS. 8 and 9 will be described in detail below. Once the 60 to each subdirectory. In the present example, the camera 20 

host has selected a format, the host sends the data file(s) steps through the subdirectories to 'determine the best reso- 

through the interface 12 to removable storage medium 32 in lution and compression rate. The camera 20 may choose to 

step S2. In step S3, the processor 34 of the removable write the data at a resolution of 1024x768 and at 100% 

storage medium 32 converts the data supplied from the host compression rate (no compression). In step S22, the host 

to the chosen format on the fly as it is being stored in 65 makes the format selection. 

memory. Alternatively, the processor 34 may convert the Similar processing is performed with respect to the step- 
data in batch mode where the data is queued and then up algorithm B shown in FIG. 9, except that in step S30 the 
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host steps through the formats listed in the first level of the What is claimed is: 

directory, beginning with the worst data format and con- 1. A method of converting the data format of data trans- 

tinuing up to the best data format. Otherwise steps S31-S32 ferred between a host and a removable digital medium, 

correspond to steps S21-S22 in FIG. 8. wherein the removable digital medium supports a plurality 

The step-down algorithm C of FIG. 10 will now be 5 of data formats, comprising the steps of: 

described with respect to a reading operation. In step S40. . ,. , • c , 

the host steps through the formats listed in the first level of P r0Vldin S forma < Ration, representing the data for- 

the directory, beginning with the best data format and mats supported by the removable digital medium, from 

continuing down to the worst data format, to determine the the removable digital medium to the host; 

best format for reading a particular file. In the present 10 receiving, at the removable digital medium, a selection 

example using FIG. 4 as the directory, the camera 20 looks signal output by the host, wherein the selection signal 

for the best format, resolution and compression it can represents one of the data formats selected by the host; 

support and steps down the directory until it finds something converting, at the removable digital medium, data to be 

that works. For example, during a read operation, the camera transferred between the host and the removable digital 

20 may determine that the best format it can support is 15 medium ^ ^ daU format b ^ hQSt; afld 

JPEG. In step S41, the host repeats step S40 with respect to . . , , , , 

each subdirectory. In the present example, the camera 20 transferring the converted data between the host and the 

steps through the subdirectories to determine the best reso- dl & ial medium in the data format ******* 

lution and compression rate. The camera 20 may choose to n p sl - 

read the data at a resolution of 1024x768 and at 100% 20 2J } C ^ ethod ac f° rdin 8 t0 daAm whereui the step of 
compression rate (no compression). In step S42, the host P^ding format information comprises: 
verifies that that the particular file to be read is available in providing a directory of the plurality of data formats 
the directory/subdirectory. For example, the camera 20 may supported by the removable digital medium, 
verify that the particular file ballerina.jpg is found under the 3. The method according to claim 2, wherein the trans- 
directory JPEG and subdirectories for 1024x768 and 100% 25 ferring step comprises: 

compression. In step 423, processing returns to step S40 if storing the converted data on the removable digital 
the particular filename is not found in the directory/ medium in the data format selected by the host, 
subdirectory. 4. The method according to claim 3, wherein each of the 
Similar processing is performed with respect to the step- data formats of the directory include at least one 
up algorithm D shown in FIG. 11, except that in step S50 the 30 subdirectory, and wherein the transferring step further corn- 
host steps through the formats listed in the first level of the prises: 

directory, begirining with the worst data format and con- updating the subdirectory of each of the data formats of 

tinuing up to the best data format. Otherwise steps S51-S53 the directory to include the filename of the data stored 

correspond to steps S41-S43 in FIG. 10. on the removable digital medium. 

It will be appreciated that in the present invention, data 35 5. The method according to claim 4, wherein the storing 

conversion is performed as necessary. More particularly, if step comprises: 

the host writes data in a format that is supported by the storing a single copy of the data received from the host, 

removable digital medium, then no data conversion is nec- and 

essarv - 40 wherein the updating step comprises adding the filename 

The data conversion on removable digital media provided 0 f the single copy of the data received from the host to 

by the present invention enhances the advantage of remov- the subdirectory of each of the plurality of data formats 

able storage media transferring data from one host to another m the directory to indicate that the single copy of the 

as it increases compatibility with a variety of hosts. In data is available in any one of the plurality of data 

addition, the data conversion on the removable digital media 45 formats. 

enables legacy devices or simple devices to take advantage 6. The method according to claim 4, wherein the storing 

of new technology by enabling data to be stored on the step comprises: 

removable digital media in a format not supported by the storing a single of the data received from the hostj 
legacy devices or simple devices. 

Although the invention has been described with respect to , 5 o wherein lhe updating slep comprises adding the filename 

digital imaging, one of ordinary skill in the art will appre- of the single of the data received from the host tQ 

ciate thai the invention may be implemented with respect to the subdirectory of lhe data format by the host 

a number of host devices. For example the same format when the dala is sted b lhe host 

issues arise with au dio data. More particularly^here is Real 7 The method according t0 claim 3) wherein the converl . 

audio, WAV files, MP3 files, CD files, etc. Therefore, the 55 mg step comprises: 

removable digital media may be implemented to support a . , A . . . . . . , c . 

plurality of audio data formats. converting " * & * "** 

While particular embodiments of the invention have been g t£ method according to claim 3, wherein the convert- 

shown and described, it is recognized that various modifi- ■ , comorises* 

cations thereof will occur to those skilled in the art without 60 . ' . 

departing from the spirit and scope of the invention. For ?^ ertin S * he , data *° batch mo * s - t . , 
example, the invention may be implemented using data 9 ; ™ e method ^cording to claim 2, wherein the trans- 
schema or web pages rather than the directory structure «mng step comprises: 

described herein. The described embodiments are to be receiving, at the removable digital medium, a data request 

considered in all respects only as illustrative and not restric- 65 from me nost for a specific data file stored on the 

tive. Therefore, the scope of the herein-described invention removable digital medium; and 

shall be limited solely by the claims appended hereto. transferring the converted data to the host. 
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10. A computer-readable medium having computer- 
executable instructions for performing the steps of: 

providing format information, representing data formats 
supported by a removable digital medium, from the 
removable digital medium to a host; 

receiving, at the removable digital medium, a selection 
signal output by the host, wherein the selection signal 
represents one of the data formats selected by the host; 

converting, at the removable digital medium, data to be 
transferred between the host and the removable digital 
medium into the data format selected by the host; and 

transferring the converted data between the host and the 
removable digital medium in the data format selected 
by the host. 

11. The computer-readable medium according to claim 

10, having further computer-executable instructions for per- 
forming the step of providing format information compris- 
ing; 

providing a directory of the plurality of data formats 
supported by the removable digital medium. 

12. The computer-readable medium according to claim 

11, having further computer-executable instructions for per- 
forming the transferring step comprising: 

storing the converted data on the removable digital 
medium in the data format selected by the host. 

13. The computer-readable medium according to claim 

12, wherein each data format of the directory includes at 
least one subdirectory, and wherein the computer-readable 
medium has further computer-executable instructions for 
performing the transferring step further comprising: 

updating the subdirectory of each of the data formats of 
the directory to include the filename of the data stored 
on the removable digital medium. 

14. The computer-readable medium according to claim 

13, having further computer-executable instructions for per- 
forming the storing step comprising 

storing a single copy of the data received from the host, 
and 

wherein the updating step comprises adding the filename 
of the single copy of the data received from the host to 
the subdirectory of each of the plurality of data formats 
to indicate that the single copy of the data is available 
in any one of the plurality of data formats. 

15. The computer-readable medium according to claim 
12, wherein each data format of the directory includes at 
least one subdirectory, and wherein the computer-readable 
medium has further computer-executable instructions for 
performing the transferring step further comprising: 

storing a single copy of the data received from the host, 
and 

wherein the updating step comprises adding the filename 
of the single copy of the data received from the host to 
the subdirectory of the data format selected by the host 
when the data is requested by the host. 

16. The computer-readable medium according to claim 
12, having further computer-executable instructions for per- 
forming the converting step comprising: 

converting the data on the fly as it is received from the 
host. 

17. The computer-readable medium according to claim 
12, having further computer-executable instructions for per- 
forming the converting step comprising: 

converting the data in batch mode. 



18. The computer-readable medium according to claim 
11, having further computer-executable instructions for per- 
forming the transferring step comprising: 

receiving, at the removable digital medium, a data request 
5 from the host for a specific data file stored on the 
removable digital medium; and 
transferring the converted data to the host. 

19. A method for converting the data format of data 
io transferred between a host and a removable digital medium, 

wherein the removable digital medium supports a plurality 
of data formats, comprising the steps of: 
providing format information, representing the data for- 
mats supported by the removable digital medium, from 
15 the removable digital medium to the host; 

selecting, at the host, a data format from the data formats 

supported by the removable digital medium; 
outputting data from the host to the removable digital 
20 medium; 

converting, at the removable digital medium, the data 
output from the host into the data format selected by the 
host to generate converted data; 
storing, at the removable digital medium, the converted 
25 data under a filename; and 

adding the filename to a subdirectory for each of the data 
formats listed in the directory to indicate that the data 
under the filename is available in each of the data 
30 formats supported by the removable digital medium. 

20. The method according to claim 19, wherein the 
selecting step performed by the host comprises: 

identifying the data formats listed in the directory pro- 
vided by the removable digital medium; 
35 stepping through each of the data formats in the directory 
from the most desirable format to the least desirable 
format; and 

identifying a preferable format to be selected. 

21. The method according to claim 19, wherein the 
40 selecting step performed by the host comprises: 

identifying the data formats listed in the directory pro- 
vided by the removable digital medium; 

stepping through each of the data formats in the directory 
4S from the least desirable format to the most desirable 
format; and 

identifying a preferable format to be selected. 

22. A method for converting the data format of data 
transferred between a host and a removable digital medium, 

50 wherein the removable digital medium supports a plurality 
of data formats, comprising the steps of: 
providing format information, representing the data for- 
mats supported by the removable digital medium, from 
the removable digital medium to the host; 
55 selecting, at the host, a data format from the data formats 
supported by the removable digital medium; 

outputting a read request from the host to the removable 
digital medium with respect to a data file stored on the 
removable digital medium; 
retrieving the data file at the removable digital medium 

upon receipt of the read request; 
converting, at the removable digital medium, data stored 
in the data file into the data format selected by the host 
65 to generate converted data; and 

outputting the converted data from the removable digital 
medium to the host. 



60 
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23. The method according to claim 22, wherein the step 
of providing format information comprises: 

providing a directory of the plurality of data formats 
supported by the removable digital medium, and at 
least one subdirectory for each of the data formats in 5 
the directory, wherein the subdirectory for each of the 
data formats in the directory lists filenames of respec- 
tive data files available in the corresponding data 
format. 

24. The method according to claim 23, wherein the 10 
selecting step performed by the host comprises: 

identifying the data formats listed in the directory pro- 
vided by the removable digital medium; 

stepping through each of the data formats in the directory 15 
from the most desirable format to the least desirable 
format; and 

identifying a preferable format to be selected. 

25. The method according to claim 23, wherein the 
selecting step performed by the host comprises: 



,056 Bl 

12 

identifying the data formats listed in the directory pro- 
vided by the removable digital medium; 

stepping through each of the data formats in the directory 
from the least desirable format to the most desirable 
format; and 

identifying a preferable format to be selected. 

26, A removable digital medium for use with a host 
device, comprising: 

a memory; 

a program memory for storing conversion program files 
corresponding to data formats supported by the remov- 
able digital medium, respectively; and 

a controller, coupled to the memory and to the program 
memory, wherein the. controller is arranged to convert 
data written to or read from the removable digital 
medium to one of the data formats supported by the 
removable digital medium in response to selection of a 
particular data format by the host device. 

***** 
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